
UNDERGROUND INJECTION CONTROL 

AREA PERMIT REAPPLICATION 

FOR 

GROUND RESOURCES, LLC 

 

 

 

 

UIC PERMIT No. 2R08700008AP 

TARIFF FIELD 

 

 

Volume 1 of 4 
(Sections 1 to 16) 



















2
 - 

S
e

p
a

r
a

to
r

 B
a

r
r

e
ll

s
(O

n
ly

 1
 in

 U
s

e
)

6
 - 

2
1

0
b

b
l 

O
il

 S
to

r
a

g
e

 T
a

n
k

s

1
 - 

2
1

0
b

b
l 

S
a

lt
w

a
te

r
 S

to
r

a
g

e
 T

a
n

k

P
u

m
p

 H
o

u
se

W
a

te
r

 T
r

u
c

k
L

o
a

d
o

u
t 

A
r

e
a

O
il

 L
o

a
d

 L
in

e

P
ip

el
in

e 
to

 3
6

04

P
u

m
p

 H
o

u
se

P
u

m
p

 H
o

u
se

Ta
r

if
f

 U
n

it
 T

a
n

k
B

a
tt

e
r

y
S

it
e

 D
ia

g
r

a
m

2
R

8
7

0
0

0
0

8
A

P

N
o

t 
T

o
 S

c
a

le

3
' E

a
r

th
e

n
 C

o
n

t.

3
' E

a
r

th
e

n
 C

o
n

t.

1' Earthen Cont.

F
o

r
 a

ll
 S

e
c

o
n

d
a

r
y 

C
o

n
ta

in
m

e
n

t
C

a
lc

u
la

ti
o

n
s

 - 
S

e
e

 A
tt

a
c

h
m

e
n

t















Se
pa

ra
to

r 
Ta

nk
s 

Pl
um

bi
ng

 S
ch

em
at

ic
(n

ot
 to

 s
ca

le
)

Si
de

 C
on

ne
ct

io
n

W
at

er
 F

lo
w

 O
ut

to
 W

at
er

/B
ri

ne
 

St
or

ag
e

Ta
nk

s

Se
pa

ra
to

r T
an

k 
9

31
 b

bl
N

OT
 IN

 U
SE

Cr
ea

te
d 

by
: B

la
ke

 E
. J

on
es

Si
de

 C
on

ne
ct

io
n

O
il 

Fl
ow

 O
ut

Li
ne

 to
 O

il 
St

or
ag

e
Ta

nk
s

PU
M

P 
H

OU
SE

56
' x

 2
4'

 T
op

54
' x

 2
2'

 B
ot

to
m

1'
 H

ei
gh

t
Ea

rt
he

n 
Be

rm
Se

co
nd

ar
y

Co
nt

ai
nm

en
t

pu
m

p 
H

ou
se

Fr
om

 P
ro

du
ct

io
n 

W
el

ls
 

M
ul

tip
le

 o
il 

l in
es

 co
nn

ec
t t

o

Se
pa

ra
to

r 
Ta

nk
 8

70
 b

bl

To
p 

Co
nn

ec
ti

on
O

il 
Li

ne
 In

To
p 

Co
nn

ec
ti

on

O
il/

Br
in

e 
Fl

ow

Si
de

 C
on

ne
ct

io
ns

Ta
ri

ff 
Fi

el
d

U
IC

Pe
rm

it
2R

87
00

00
8A

P

Gr
ou

nd
 R

es
ou

rc
es

, L
LC

7/
6/

20
20

Sh
ut

-o
ff 

Va
lv

e

M
et

er

Va
lv

e

M
et

er

Li
ne

 to
 B
ri
ne

Ta
nk

bjones
Rectangle

bjones
Pencil

bjones
Rectangle

bjones
Line

bjones
Line

bjones
Line

bjones
Line

bjones
Line

bjones
Line

bjones
Polygonal Line

bjones
Rectangle

bjones
Line







Injector Well Construction Data 

All injector well construction data including Appendix A, Wellbore Diagrams, Completion 

Logs, and E-logs are contained in a separate volume of this application.  

 

AOR Well Data 

All AOR well data is contained in a separate volume of this application.  
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Section 8 
Geologic Information 

 
Historical references indicate that the Tariff Field was first drilled in1909.  Primary 

production occurred between 1910 and 1950.  Secondary recovery injection using gas 

began 1951.  Secondary recovery injection using water began in 1978 and was 

expanded in 1983.  
 

Injection Zone 

 

The injection zone within the Tariff Field is the Big Injun Sandstone, a member of the 

Greenbrier Group of Mississippian age.  It ranges in depth from 1,900 to 2,180 feet 

averaging 2,098 feet and ranges in thickness from 17 to 40 feet averaging 28 feet.  

Porosity ranges from 13.6% to 22.2% averaging 17.2%. Permeability ranges up to 

20md. It is described as a light gray to green, moderate to well sorted, fine to medium 

grained, subangular, argillaceous sandstone.  It is cemented with calcite and/or 

dolomite and displays varying degrees of friability depending on the degree of 

cementation.  The reservoir is bounded by a pinch-out on the north and east and by a 

gas cap on the south and west.   

 

Confining Zone 

 

The confining zone within the Tariff Field is the Greenbriar Limestone (Big Lime).  Like 

the Big Injun Sandstone, it is a member of the Greenbrier Group of Mississippian age.  

It ranges in depth from 1,795 to 2,072 feet averaging 1,971 feet and ranges in thickness 

from 70 to 115 feet averaging 105 feet.  In several of the drill records a secondary 

confining zone identified below the Greenbriar Limestone as the Keener Sandstone, a 

dense dolomitic unit also identified as the Loyalhanna Dolomite.  This unit occurs 

sporadically but may be over 70 feet in thickness.  The Big Injun injection zone is 

underlain by the Pocono Shale. 

 

Local Structural Geology 

 

There are no known faults within the Tariff Field.  The geologic structure within the field 

is dominated by the Robinson syncline with an axis trending North-Northeast and 

South-Southwest extending through the eastern half of the field plunging North-

Northeast at approximately 30 feet per mile.  Dip toward the syncline axis is 

approximately 45 feet per mile    

 

Statement of Seismic Risk 

 

West Virginia, in general has a low seismic risk.  There is no record of any earthquakes 

within the Tariff Field.  According to WVGES records, the closest earthquake occurred 

13 miles east in Braxton County on January 10, 2012 with a magnitude of 2.8.  

According to USGS data, the probability of an earthquake occurring in the local area of 

Tariff Field is 1% over the next 50 years. 



Big Injun





























Section 9 

Operating Requirements 

 

1. All proposed operating data is provided in the attached Appendix A forms. 
 
2. There are no brine disposal wells included in this application. 
 
3. The injection fluid is produced water from the Tariff Field.  An analysis is attached in 

this application. 
 
4. No additives will be used at this time. 
 
5. The annulus fluid will be fresh water used to conduct the MIT. 
 
6. Initially only those wells with a tubing and packer system will be used for injection.  

Additional shut-in wells will be brought online as they are rehabilitated. 
 
7. Only wells with valid MITs for both the well and the injection pipeline will be 

allowed to operate.  

















































































Section 10 

Monitoring 



Section 10 
Monitoring 

 
 

The monitoring plan for the Tariff Field will be in compliance with all permit conditions 

and applicable UIC rules and regulations and will consist of the following: 

 

 

1. Daily visual inspection and integrity check of pump equipment, storage tanks, 

secondary containment structures, storage tank valves, distribution lines, 

headers, and well heads. 

 

2. Daily monitoring and recording of the maximum injection pressure, injection 

volumes, and hours of operation. 

 

3. Daily monitoring and recording of annulus pressures either by gauge or chart 

recorder. 

 

4. Monthly submission of all required injection data to the ESS website as compiled 

on the WR-40 form. 

 

5. Submission of all corrective action data as required by the permit. 

 

6. Monthly inspections of spill response equipment on site. 
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